The variant of updating of algorithm of calculation of a matrix of a feedback on a vector of coordinates of a condition of system of modal control for linear multivariate, controlled and observable plants with equal number of inputs and the outputs submitted in space of a condition is offered. The received multivariate system provides monotony of the transitive characteristic due to indemnification of set of zero of own and mutual transfer functions in system of modal control.
Introduction
In modern control theory, based on the methods of the state space [1] , the most common system with modal control (SMC) [1 -10] for one-dimensional, and for the multi-dimensional control objects. However, in SMC matrix state feedback (SF) meets only one request -placement of the roots of the characteristic equation (known as «the task of managing the spectrum of poles» [2] ). The rest of the requirements for the control system, are ignored in the calculation of multidimensional matrix SF system. In systems of modal control is not completely resolved the issue of compensation zeros own and mutual transfer functions [3] . In the domestic and foreign literature compensation methods such zeros and management received little attention in relation to the SMC [1, 2, 9] . Uncorrected zeros distort the resulting transfer characteristic of the control system [9] . Avoid these disadvantages allow various modifications of the algorithm for computing the matrix SF in which the above-mentioned zeros of the transfer functions are compensated without affecting the rest of quality management system.
Statement of the problem
Consider multivariable fully managed and monitored object control (P) with an equal number of inputs and outputs, described by a system of equations in the state space 
.
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The path to the object (1) feedback as represented in the form
where K -matrix SF,
Essentially (2) is the law of (modal) controls the general form [1, 6, 7] . In expressions (1) and (2) x -the intermediate vector coordinates that over-act-in-law control y -vector of controlled origin.
The problem of finding the matrix K in the control law (2) for the multidimensional case has a non-unique solution [1, 6, 7] and thus can be offered a variety of algorithms to calculate it. When designing controllers modal methods rarely takes into account the transient response of the system, which essentially depends not only on the poles of the transfer matrix, but also from its zero [3] . The problem of choosing the SF to provide the desired zeros of the closed system, while not completely solved in the classical control theory [1] .
Consider the transfer matrix for the controlled object, described by the system (1), the closed loop (2) (SMC).
The compensation algorithm for calculating the matrix state feedback
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Given (1a) we have:
These expressions are well known in the classic control theory, and are performed for both scalar systems ( 1 m = ) and for dimensional systems ( 1 m > ). 
We require that the zeros and poles of the transfer functions of the above mentioned match. Set of poles for the SMC is called, in the classical control theory the set of roots of the equation
-where p the Laplace operator, and n I -the identity matrix.
As a result of their own zeros and reciprocal transfer functions will be "compensated" for the SMC. Pole in the modal control, define matching and lying at the point Ω , Fig. 1 on the left of the real axis of the complex plane. This provides the monotony of the transient response, ie, the absence of oscillatory nature of the transition process. Since the presence of the oscillatory nature of the transition at the output of SMC may zeros would be a consequence of their own actions and reciprocal transfer functions.
Classical matrix calculation procedure, the law (2) implies finding the transformation matrix from the initial baseline model (1), for a given basis [6, 7] . We require that it was possible to calculate the matrix SF, in the law (2) through the matrix A , B , C of the object (1), ie, in the original basis (in-variance matrix K of the algorithm for calculating the basis in which the representation flax P of the form (1)) to simplify the realization of the obtained relation maturity, for a matrix K on a computer. give the first non-zero block row. As a final result, we have:
In ( We close the P, described by the system of equations (1) feedback (2), then the expression (3) takes the form:
We rewrite the equation (4), taking into account the modification of the CayleyHamilton theorem:
we have:
where k α -factors, the magnitude of which is unknown and can be set in the syn-
, from the last expression, we can find the matrix K in the control law (2):
The coefficients k α in the resulting expression, we will ask for the binomial expansion -( ) 
where 1 k j i С + − the binomial coefficients (can be defined by "Pascal's triangle scheme»), Ω −geometric average root, defining performance in the synthesized system. [6] . Given (7), the matrix of feedback K in the control law (2) takes the form:
( ) ( )
As a result, the ratio obtained for the matrix of the feedback, which is calculated directly from the matrix A , B , C of the object (1) represented in the state space in the original basis. According to (8) in the matrix K of the control law (2) can be "easily" is computed using a computer [10] .
It remains an open question -for what class of controlled objects of the form (1) of the expression (8) can be calculated? To do this, proceed to the consideration of the matrix polynomial SMC. It consists of the numerator of their own and mutual transfer functions.
To continue the operation of differentiation (4) ( ) We rewrite this expression, taking into account (5) and
(9) Given the expression (9) can be written to the transfer matrix of SMC with a matrix K form (6) in the control law:
From the right side of (10) we see that the zeros of their own and reciprocal transfer functions and poles are contractile, ie, an algorithm for finding the matrix K form (8) has a "compensatory in nature". The number of poles, i -th power row
Considering the method of calculating the complete set of zeros (see for example [10] ) to manage, monitor, P of the form (1) having the same number of inputs and outputs, we have:
In expression (11) (1) for which can be found by the expression (8) .
Since the matrix in (11), standing under the sign of the determinant is a polynomial block, the operation of taking the determinant in a general way, from her, for large P dimension is difficult. Therefore, a numerical procedure, which allows checking unimodal Rosenbrock matrix. This represented (11) as follows:
In ( The first step is the input matrix of control object, according to the model (1). At the second stage evaluation unimodal Rosenbrock matrix for (1) . The third step calculates SF matrix by the expression (8) and the output of the algorithm calculation. 
Illustrative example
In this example, we gyrostabilizer synthesis with a fully measurable state vector [6] . Matrix model A , B , C , gyrostabilizer:
where H -angular momentum, A and B -the moments of inertia relative to the axis of rotation of the rings are great gyro. The problem is that with the aid of feedback do nutation oscillations gyrostabilizer quickly damped. Feedback matrix calculated by the expression (8) control gyrostabilizer:
Transient response output control system in the calculation of matrix gyro feedback as shown in Fig. 3 . Of the four cases, it is clear that the output variables are the vibrational component, despite the fact that the spectrum of poles SMC concentrated at 1 Ω = − . 
Conclusions
Our procedure allows the synthesis of SF to put the poles at a given point Ω on the left of the real axis of the complex plane. The form of the transient response is determined by the totality of "desirable" poles and zeros depends on the actions of their own and reciprocal transfer functions, as the technique involves their compensation. This circumstance provides the monotony of the transient response of the output defined by the binomial expansion of SMC. The advantages of this approach are that it does not require calculation of the transition matrix to the canonical form of control and build the P in the "new basis", as recommended in the classic under-the course to solve this problem [7] . The matrix of the feedback from the vector coordinates we calculate the state directly through the matrix A , B , C the object (1) represented in the space of states in the original basis. The classical method of calculating the matrix SF does not permit a correlation matrix for a general form. Since the system of nonlinear equations generated by its decision, is overdetermined, and ( ) 1 n m − the elements of the matrix are the "free" and often given arbitrarily. Just these factors formed the spectrum of zeros of transfer functions that are part of the form (10) . The actions of these zeros distort the resulting transfer characteristic of Fig. 3 . The considered synthetic procedure proposed in this paper, involves the spectrum of all the zeros of the transfer functions at the point Ω of focus. This allows us to provide the monotony of the output transient response, see Fig. 4 . Testing of the algorithm for calculating the above stated was to prepare a program code to MATLAB to calculate arbitrary objects with the same number of inputs and outputs [10] . In this case, the transient response of all test objects, closed the SF had monotonous nature of the course. This circumstance superior to a pre-existing classical approach to solving this problem.
